Objective: to estimate the effects of non-pharmacological interventions to improve the quality of sleep and quality of life of patients with heart failure. Method: pilot study of a randomized controlled trial with 32 individuals assigned to four groups. Sleep was assessed using the Pittsburgh Sleep Quality Inventory, while health-related quality of life was assessed using the Minnesota Living with Heart Failure Questionnaire, at the baseline and at the 12 th and 24 th weeks.
Introduction
Nurses have an essential role in the care provided to patients with heart failure (HF), teaching selfcare and encouraging adherence to treatment (1) (2) (3) .
Quality of life of these patients can be improved when clinical conditions are well-managed and under control. Nursing interventions are essential to relieving symptoms that limit wellbeing in persons with HF, especially among outpatients.
Sleep changes negatively influence wellbeing and quality of life among populations with cardiovascular diseases (1) (2) , impairing self-care practices (3) , and increasing the risk of unplanned hospitalizations (3) (4) .
Sleep disorders are associated with the level of severity of the disease, as its progression can cause difficulties to falling asleep and maintaining sleep, and negatively affecting the lives of patients with HF (5) (6) (7) .
Studies have reported an association between sleep and quality of life in various populations of patients (8) , including those with HF (9) , and it is believed that interventions aimed to decrease sleep disorders improve the quality of life of these patients (10) .
Various studies have used non-pharmacological interventions in different populations with the objective of improving quality of sleep. Interventions included cognitive-behavioral therapy (CBT) (11) (12) , phototherapy (13) (14) , the teaching of sleep hygiene habits (11, (14) (15) (16) , and relaxation techniques (17) . Nursing interventions combining two or more therapies have also been described in the literature (18) (19) (20) , but little is known about the effects, mechanisms of action, and applicability of these interventions to improving the quality of life of individuals with HF.
Phototherapy refers to regular exposure to light and can be used to improve sleep. There is evidence that exposure to morning light benefits individuals with delayed sleep problems and/or seasonal sleep disorders (21) (22) . One study conducted with institutionalized elderly individuals shows that light exposure during the morning improves total time of sleep during night (23) . Phototherapy is well-tolerated and presents very few adverse effects (22) .
Sleep hygiene or sleep education is also a nonpharmacological treatment commonly used to improve sleep quality (24) (25) (26) (27) . This practice consists of changing behaviors that hinder good quality sleep. Behaviors and habits that may harm sleep include: frequent day naps; intense physical activity at night; insufficient sun exposure; excessive consumption of caffeine and/or alcohol; smoking or eating in excess at night; excessive lighting and/or noise in the bedroom; and anxiety, among others (28) (29) . One study compared two groups, where 17 patients were randomly assigned to the interventions and the group that performed sleep hygiene together with exercises presented improved sleep, while the control group presented no improvement (29) .
Resources destined to the health field are finite in any country; thus, low cost efficacious interventions are ideal. Therefore, there is a need to assess the feasibility and potential effect of non-pharmacological nursing interventions to improve the sleep patterns of individuals with HF.
In order to support the planning of a more controlled confirmatory study using a larger sample, a pilot study is usually conducted before a complex study with various interventions is implemented (30) (31) . This pilot study estimated the effects of nonpharmacological interventions on the quality of sleep and quality of life of patients with heart failure.
Method
This study followed recommendations provided by the Consolidated Standards of Reporting Trials (CONSORT) (32) . People with heart failure were recruited over a period of five months (July-November, 2013)
from the HF outpatient clinic of a large cardiology service. The recruiting period defined the sample size for this pilot study of a randomized clinical trial.
Inclusion criteria were: patients older than 18 years old with a medical diagnosis of HF; functional class I, II or III (33) ; presenting stable clinical conditions that allowed them to participate in the study; and having telephone access. Exclusion criteria were:
having cognitive impairment according to Folstein test (34) or being a good sleeper (score≤5) based on the Pittsburgh Sleep Quality Index (PSQI) (35) , which is described in detail below. The participants in this group and those in the phototherapy group were instructed to apply sun protection before sun exposure.
Neither the interventionist nor the participants were blind to the assigned group. To avoid biases in the assessment and interpretation of results, an evaluator who did not take part in the interventions collected data at the baseline and during follow-ups without knowing to which group the participants were assigned. The participants were instructed not to reveal the group to which they had been assigned during data collection.
In weeks 4, 8 and 12, the participants were assessed in face-to-face visits. There was no contact with the participants between the 12 th and 24 th weeks, when they were assessed via telephone contact.
The initial assessment included demographic data (age, sex, marital status, occupation, and education) and clinical data (functional class measured by criteria of the New York Heart Association -NYHA (33) , type of medical follow-up, and the presence of dyspnea).
Another four instruments were applied in the initial assessment to screen for symptoms. The Dutch Fatigue Scale (DUFS) (36) , adapted for Brazil (37) , measures the fatigue of individuals on a daily basis and its total score ranges from 8 to 40 points (the higher the score, the more intense the fatigue). The Dutch Exertion Fatigue Scale (DEFS) (36) , also adapted for Brazil, measures exertion fatigue and its total score ranges from 9 to 45 points (higher scores indicate more intense fatigue associated with physical effort). The Baecke Habitual
Physical Activity Questionnaire, adapted for Brazil (38) , The Pittsburgh Sleep Quality Index (PSQI) (42) , adapted for Brazil (43) , was used to assess the subjective quality of sleep through seven sleep-related components. The sum of the scores obtained for each of the components results in a global score that ranges from 0 to 21 points (the higher the score, the worse one's quality of sleep). The PSQI classifies individuals into good (≤5) and bad sleepers (>5) (43) .
The Minnesota Living with Heart Failure Questionnaire (MLHFQ) (44) >45 indicate poor HRQoL (45) . Change of 5 points are considered clinically significant (46) .
An Adherence to Intervention Index was developed by the authors to assess adherence to the intervention and was defined as the proportion of self-reported total number of days in which the intervention was actually implemented in relation to the total number of days in which the participant remained in the study.
The participants' data were analyzed according to the groups in which they were assigned even when interventions were not followed as prescribed. by the initial outcome's standard deviation (48) . The level of significance for all the tests was established at 0.05, without adjustment for multiple comparisons.
These results should be interpreted with caution since this is a pilot study and the results will serve to support the design of future studies rather than be used as definitive confirmatory results.
The Kruskal-Wallis non-parametric test was used to compare the medians of percentage of adherence between groups and was chosen because it does not assume a specific distribution of the data. When the global test is statistically significant, post hoc pairwise comparison of the medians are performed using Dunn's test (49) .
To explore the trajectory of the outcomes over the course of the follow-up weeks, a graph was created for each individual and group. Analyses were performed using the Statistical Package for the Social Sciences (SPSS) version 24 and R-Studio version 0.98.1074.
Results
Of the 159 eligible patients, 62 were excluded due to cognitive impairment and 65 refused to participate (unavailable to attend follow-up visits, lived in another city, reported dermatological problems, or reported good quality of sleep, despite the assessment's results showing they had poor quality of sleep). One participant assigned to the PT+SHM died between the 12 th and 24 th weeks. Figure 1 shows the follow-up flowchart. Because this is a pilot study, the most important information refers to estimates of the effect of each type of intervention on the participants' quality of sleep and health-related quality of life. Table 3 shows the estimates of the effects for the outcomes at the at the 4th and 12th weeks and two were lost at the 24th week, one was lost in the PT group at the 8th week.
The medians obtained in both the PSQI and the MLHFQ show that sleep patterns improved rapidly (a strong decline in week 4, followed by smaller declines) in all the groups, except for the PT group; the improvement obtained with the PT intervention was slower and did not reach the result obtained by the other groups.
Adherence was measured according to the percentage of days in which individuals followed the instructions according to the intervention to which they were assigned, in relation to the number of days in which individuals remained in the study. The results based on self-reports provided via telephone are presented in Table 2 . Greater variation in terms of adherence to intervention was found in the PT and PT+SHM groups. Rev. Latino-Am. Enfermagem 2018;26:e3079.
Discussion
The four intervention groups presented improved quality of sleep and health-related quality of life at the end of the intervention period (12 weeks) and at the follow-up occurring in the 24 th week, though the differences found between the groups were not statistically significant. The main objective of this study, however, was to support future studies in this field of research and, for this reason, the discussion focuses on potential changes and suggestions for the design of studies based on the experience of this study.
According to the literature, individuals who practice SHM or PT tend to have better quality of sleep than those who do not implement any of these therapies (13) (14) (23) (24) (25) (26) (27) .
Our conjecture was that a combination of SHM and PT would have a synergy and lead to improved results; however, this study did not obtain the expected results.
The SHM group presented the best result, followed by was the supply of self-care recommendations, focusing on the disease only (Control group) or on specific therapies to improve sleep, with reinforcement provided via telephone. Many studies have used telephone contact because it is a viable and low-cost alternative to implement interventions (52) (53) (54) (55) (56) , and it is also a way to improve adherence to non-drug treatment (55) . To continue this line of research, it would be important to compare these interventions with a pure control group (as mentioned before) and possibly to provide greater support that could promote self-care and sleep improvement within each therapy. It is very important to study the effects of these therapies on preventing intercurrences and unplanned medical visits and hospitalizations in long-term studies.
In this study, self-reported adherence to therapy was quite high, though the phototherapy group reported a significantly lower adherence rate compared to the other groups. It is known that self-reported adherence tends to be overestimated compared to true adherence (57) , often motivated by the participant's desire to please the researcher or clinical professional, a phenomenon that is called "social desirability" (58) . It is possible that the high level of adherence found in this study was due to this phenomenon. The participants in the phototherapy group, however, reported adherence rates 20% below that reported by the other groups and perhaps this difference is related to the therapy itself, that is, the need to have exposure to sunlight daily.
Future studies should adopt different forms to assess adherence and ask the reasons for no or low adherence to the protocol.
The study was planned to provide an inexpensive and simple form of phototherapy. It is possible that participants forgot or missed the in the morning when they needed to get sun exposure, or that there were rainy or overcast days, or even that the instructions may not have been sufficiently motivating to encourage the participants to adhere to the protocol. In the future, we suggest that instructions include a motivational component (e.g., explain that it is possible to get sun exposure even on an overcast day). A more expensive solution would be the inclusion of phototherapy light bulbs, to which individuals would be exposed for a certain period each the day.
The high level of control over this pilot study, such as selecting collaborating researchers, preparing the nurse who performed the interventions, and ensuring that the same interventionist would address all the groups, was intended to ensure reliability in the study's results. This study was conducted in a specialized university hospital and, for this reason, the sample may not represent the
Brazilian population of individuals receiving treatment
for HF as a whole. It was not possible to measure the intensity of sunlight to which the phototherapy group and the group receiving the combined therapies were exposed, which does not allow us to quantify the exact intensity of these groups' sun exposure.
Conclusion
This study showed the feasibility of the use of non- 
